r 

A D - A 0 1 4 435 

ANNOTATED  BIBLIOGRAPHY 
SUPPLEMENT  NUMBER  7,  1 
JULY  1975 

OF  REPORTS: 
JULY  1974  - 30 

Rita  S.  McAllister 

Naval  Aerospace  Medical  Research 
Pensacola,  Florida 

Laborator  y 

30  June  1975 

j 

isimis 


National  Technical  Information  Service 
U.  S.  DEPARTMENT  OF  COMMERCE 


?'iPE'.7' rVT ^j^TEsriy  * 


r'f.'^t  I*?--?’  fjf-TyT-.v^T'fr-y 


V'r'JW’TJJJZVJffTf- 


K 


SECURITY  CLASSIFICATION  OF  THIS  PAGE  f*>»#n  DM  En*»r#d; 


REPORT  DOCUMENTATION  PAGE 

READ  INSTRUCTIONS 
BEFORE  COMPLETING  FORM 

1.  REPOPT  NUMBER 

Supplement  No.  7 

2.  OOVT  ACCESSION  NO. 

S.  RECIPIENT'S  CATALOG  NUMBER 

4.  TITLE  (M)d  Subtitle) 

ANMHTATPn  ttTTVT  TfYlBAPWV  fiT?  PFPOPTS 

S.  TYPE  Or  REPORT  * PERIOO  COVERED 

Annual  Supplement 
1 July  1974  - 30  June  1975 

t.  PERFORMING  ORG.  REPORT  NUMBER 

7,  AUTHORS 

B.  CONTRACT  OR  ORANT  NUMBCRfaj 

Rita  S.  McAllister 

*.  performing  organization  name  and  aodress 

Naval  Aerospace  Medical  Research 
Pensacola,  Florida  32512 

Laboratory, 

10,  PROGRAM  ELEMEN  '.  PROJECT,  TASK 
AREA  A WORK  UNIT  NUMBERS 

it.  controlling  orricE  name  ano  address 

Naval  Medical  Research  and  Development  Command, 

12.  REPORT  DATE 

30  June  1975 

National  Naval  Medical  Center 
Bethesda,  Maryland  20034 

IS.  NUMBER  OF  PAGES 
22 

1 14.  MONITORING  AGENCY  NAME  * AODRESSfff  dlUoront  from  ConttoiUng  Ottico) 

IS.  SECURITY  CLASS,  (ot  thu  report) 

Unclassified 

ISa.  DltCL  ASSiriCATION/ DOWNGRADING  ’ 

SCHEDULE 

16.  DISTRIBUTION  STATEMENT  (ot  (hit  Report) 

Approved  for  public  release;  distribution  unlimited. 

17.  DISTRIBUTION  STATEMENT  (ol  the  abetted  entered  In  Black  20,  II  dliletent  Item  Report) 

t«.  SUPPLEMENTARY  NOTES 

19.  KEY  POROS  fContJnu*  on  tovoroo  iltff  It  nocot tmry  and  Identity  by  block  numbor) 

Aviation  medicine;  disorientation;  microwave  fields;  magnetic,  fields;  non- 
ionizing radiation;  aviation  personnel  selection;  motion  sickness;  anti- 
motion  sickness  drugs  and  placebos;  aerospace  medicine;  vibration;  impact 
acceleration;  decompression  sickness. 

20.  ABSTRACT  (Continue  on  rovoroo  tide  it  necottmry  and  Identify  by  block  numbor) 

An  annotated  bibliography  of  reports  for  the  period  1 July  1974  to  30  June 
1975  initiated  by  the  Naval  Aerospace  Medical  Research  Laboratory,  Pensacola, 
Florida  32512. 

OD  ,^:m7J  1473 


COITION  or  t NOV  «»  IS  OBSOLETE 
S/N  0 102-014-  660  1 


I 


SECURITY  CLASSIFICATION  OF  THIS  PAGE  (Whon  Dot*  Rntotod) 


' i 'SSTfiZ 


o 


FORWARD 


Documents  published  at  the  Naval  Aerospace  Medical 
Research  Laboratory  (NAMRL) , since  1 July  1974  are  in- 
cluded In  this  seventh  annual  supplement  to  the  annotated 
bibliography  of  reports  dated  30  June  1968. 

All  numbered  reports  have  been  approved  for  public 
release;  distribution  is  unlimited.  Requests  for  copies 
should  be  directed  to  the  National  Information  Service 
(NTIS),  Springfield,  Virginia  22151.  Requests  for  re- 
prints of  open  literature  documents  should  be  addressed 
to  the  author. 


Rita  S.  McAllister 


I 


i > 


C 


SC,"  3 19J5 


• lit 
i ; : ! 


! i ; 

J I. 


jLuOLhulI  LbjjJj 

D 


ii 


unmans 


A 


TABLE  OF  CONTENTS 


Bureau  of  Medicine  and 
Navy  Department 

Work  Unit 

MF5 1.524. 002-50 12DX5X 

MF5 1.524. 004-500 1BX5G 

MF51 . 524. 005-7015BX8X 
MF51.524.005-7016DE1G 
MF5 1.524. 005-7026BA1 J 

MF51 .524,0 15-0012BE7X 
MF51.524.015-0013BE7X 
MF51.524.015-0014BX7X 

MR04 1.01.01-0 120B8FG 

M4305 . 08- 30 1 2DAD 1 

NASA  Sponsored  Reports 
Special  Reports  . . 


Surgery 


Title  of  Task  Page 


Predicting  Motivational  Change  and 
Aeronautical  Adaptability  among 
Navy  and  Marine  Corps  Aviation 
Trainees  1-2 

Performance  Limits  imposed  by 

Vestibular  responses  in  moving 

military  systems*.  ...  2-3 

The  prevention  of  motion  sickness 

by  means  of  drugs.  3-5 

Combating  orientation-error  in  naval 
flight  operations*  ........  5-6 

Investigation  of  causes  of  military 
aircraft  accidents  involving  pilot 
vertigo/disorientation*.  .....  7-8 

Effects  of  Microwave  Radiation  on 
Naval  Personnel.  .........  8 

The  Effects  of  Extremely  Low  Frequency 
(E.L.F.)  Radiation  on  Man  ....  8-10 

Performance  in  Non-Human  Primates  as 
Influenced  by  Low  Frequency  Electro- 
magnetic Fields 10-11 


Mechanisms  Underlying  the  Behavior 
of  the  Organs  of  Equilibrium  Which 
Result  in  Motion  Sickness,  Functional 
Reflex  Disturbances,  and  Other  Unwanted 
Side  Effects  in  Navy  Personnel  . . 11 

Psychophysiological  tests  for  quanti- 
tative Diagnostic  Assessment  of  Pilots 
and  other  Flight  Personnel  ....  11-12 

12-14 

15 


ill 


\ 

3 


■J 

■i 


i 


iv 


A 


grttfUiAflaiMMkahtti 


iJlVT.fl-.’ 


—r  — v^-y! 


^T£'«/  r.iri 


’^^w"^'/If•I,»^^iyf  vfnr.'iT.^TO 


i 


i 


t 


Work  Unit 

MF51.524.002-5012DX5X. 7 Differentiating  Aptitude  Factors  8/23/74 

NAMRL-1207  Among  Current  Aviation  Specialties 

(AD  A003033) 

R.  K.  fabler  and  M.  J.  Smith 

Abstract:  An  automated  system  of  test  con- 

struction is  under  development 
that  involves  accessing  a large 
bank  of  test  item  data.  In 
support  of  this  development  this 
study  examined  test  material 
which,  with  the  exception  of  a 
biographical  inventory,  covered 
a wide  spectrum  of  cognitive 
abilities.  The  objective  was 
to  determine  the  kinds  of  test 
items  that  are  most  relevant  for 
use  in  screening  and  classi- 
fication for  current  aviation 
specialties,  and  thus  to  establish 
guidelines  for  investments  into 
the  test  item  bank. 

By  means  of  a series  of  factor 
analyses  of  test  scores  and 
criterion  data  five  cognitive 
ability  factors  and  a motivational 
factor  were  identified.  The 
potential  discriminatory  validity 
of  each  factor  was  defined  for  the 
Naval  Flight  Officer  (NFO)  and 
pilot  programs,  and  for  various 
specifications  within  these 
programs. 

The  findings  support  the  following 
recommendations : 

1.  Items  measuring  the  classical 
triad  of  mechanical,  numerical,  and 
verbal  abilities  should  be  used; 
however,  strong  emphasis  on  verbal 
inputs  into  the  item  bank  is  not 
recommended. 

2.  Items  measuring  a Spatial  manipu- 
lation factor  should  be  emphasized 
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for  pilot* , and  those  measuring 
Numerical  Intelligence  should 
be  emphasized  for  NFOs. 

3.  A Perceptual  Flexibility 
factor  should  be  explored  further 
especially  in  view  of  its  apparently 
unique  association  with  helicopter 
performance. 


4.  Measures  of  the  Flight  Motivation 
factor  as  used  in  biographical  inven- 
tories should  comprise  a significant 
input  into  the  item  bank. 


MF51.524.004-5001BX5G.16 
USAARL  74-11 
NAMRL-1200 
(AD  781881) 


Individual  Differences  in  Vestibular  4/23/74 
Information  as  a Predictor  of 
Motion  Disturbance  Susceptibility 

H.J.  Moore  and  F.E.  Guedry,  Jr. 


Abstract:  Certain  facts  suggest  that  motion 

disturbance  may  be  related  to  the 
amount  of  vestibular 
Information  contributing  to  sensory 
conflict.  Individual  differences 
in  motion  disturbance  susceptibility 
might*  therefore*  correlate  positively 
with  differential  accessibility  of 
vestibular  sensory  information  to 
the  spatial  perceptual  process.  The 
results  of  two  experiments*  while 
not  inconsistent  with  this  hypothesis, 
did  not  demonstrate  a relationship 
between  a vestibular  response  vari- 
ance measure  and  motion  disturbance 
susceptibility  at  the  conventional 
significance  level.  The  test-retest 
reliability  of  the  response  variance 
measure  was  not  found  to  be  favorable. 
The  slope  of  the  vestibular  stimulus- 
response  relationship  was  not  found 
to  predict  motion  disturbance  sus- 
ceptibility. 
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MF51 . 524 .004-500 1BX5G. 
USAABL  75-2 
NAMRL-1206 
(AD  A000079) 


Abstract: 


MF51 . 524 . 005-70 15BX8X 

NAMRL-1215 

(AD  A009799) 


Abstract: 


17  Some  Effects  of  Alcohol  on 
Various  Aspects  of  Oculomotor 
Control 

Fred  E.  Guedry,  Jr.,  Richard 
D.  Gilson,  David  J.  Schroeder, 
and  William  E.  Collins 

Recent  studies  have  shown  that 
alcohol  interferes  with  visual 
control  of  vestibular  nystagmus. 
The  present  study  was  designed 
to  assess  three  partially  inde- 
pendent systems  of  oculomotor 
control.  Performance  on  three 
tasks  was  measured  before  and 
after  mild  alcohol  dosage.  One 
task  involved  visual  suppression 
of  vestibular  nystagmus;  a 
second  involved  smooth  oculomotor 
tracking  of  a moving  target;  and 
a third  required  repetitive 
rapid  voluntary  shifts  in  gaze. 
Oculomotor  control  was  degraded 
on  the  first  two  tasks  with 
recovery  toward  the  initial 
performance  level  4 hours  after 
drinking.  Performance  on  the 
third  task  was  not  obviously 
degraded,  although  it  is  possible 
that  improvement  with  practice 
was  retarded.  Results  are  dis- 
cussed in  terms  of  neurological 
systems  involved  and  kinds  of 
flight  tasks  potentially  affected. 

2 Human  Bloassy  of  Antimotion  Sick- 
ness Drugs 

Ashton  Grayblel,  Charles  D.  Wood, 
James  Knepton,  John  P.  Hoche  and 
Gene  F.  Perkins 

Three  experiments  were  conducted 
with  the  main  object  of  improving 
a procedure  for  evaluation  of  anti 
motion  sickness  drugs  in  human 
subjects.  In  previous  experiments 
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a constant  level  of  stressful 
stimuli  ves  generated  by  requiring 
subjects  to  execute  standardized 
head  movements  at  a predetermined 
angular  velocity  in  a rotating 
roon.  The  celling  on  the  test 
(300  head  movements)  was  often 
reached  before  the  motion  sick- 
ness endpoint.  A second  handicap 
In  past  experiments  stemmed  from 
the  need  to  measure  the  effective- 
ness of  a drug  in  terms  of  de- 
partures from  a placebo  baseline. 

Drugs  and  placebos  were  administered 
using  a 10-unit  Latin-square 
design  andt  although  the  placebo 
baseline  was  accurate  for  the 
group  (10  subjects) , the  number 
and  distribution  of  the  placebos 
prevented  drawing  adequate 
placebo  baselines  for  individual 
members  of  the  group.  In  the 
experiments  now  reported  an  incre- 
mental increase  in  stressful 
stimuli  was  used,  thereby  reducing 
the  number  of  failures  to  reach 
the  motion  sickness  endpoint.  By 
increasing  the  number  of  placebos 
(involving  a modification  of  the 
Latin-square  design)  the  accuracy 
of  drawing  placebo  baselines  was 
increased.  Only  drugs  known  to 
have  antimotion  sickness  effectiveness 
were  tested  and  the  cardinal 
findings  can  be  briefly  summarized. 

I.  Great  individual  differences  in 
response  to  antimotion  sickness  drugs 
administered  in  usual  doses  were 
revealed.  In  one  experiment  (involving 
11  subjects  and  7 drugs)  the  single 
best  therapeutic  response  implicated 
all  seven  drugs  tested  (three  single 
drugs  and  four  fixed-dose  combinations). 


2.  In  terms  of  percentage  of  subjects 
demonstrating  a substantial  beneficial 
antiaotion  sickness  drug  effect,  adminls- 
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tratlon  of  a fixed-dose  combi- 
nation of  promethazine  hydrochloride 
and  ephedrine  sulfate  (25  mg  each) 
proved  to  be  outstanding;  this  combi- 
nation of  homergic  drugs  clearly 
exhibited  a suprasuamatlon  effect. 


3.  A few  tests  were  conducted  using 
larger  tL  nt  usual  doses  and  the 
results  support  previous  findings 
that  for  & maximal  beneficial  effect 
in  response  to  a single  dose,  individuals 
may  vary  both  with  regard  to  the  choice 
of  drug  and  the  amount  administered. 


MF5 1.524. 005- 70 16DE1G. 1 
USAARL  75-6 
NAMRL-1209 
(AD  A004189: 


Orientation-Error  Accidents  in  Regular  11/18/74 
Army  Aircraft  During  Fiscal  Year  1971: 

Relative  Incidence  and  Cost 

W.C. Hixson  and  Emil  Spezia 


Abstract:  This  report  is  the  fifth  in  a longi- 

tudinal series  of  reports  dealing 
with  the  pilot  disorientation/vertigo 
accident  problem  in  Army  fixed  wing 
and  rotary  wing  flight  operations. 
Incidence  and  cost  data  presented  for 
fiscal  year  1971  Include  a total  of 
50  major,  and  minor  orientation-error 
accidents  (25  of  which  were  fatal), 
resulting  in  65  fatalities,  67  non- 
fatal  injuries,  and  an  over-all  aircraft 
damage  cost  of  $11,404,119.  The  contri- 
bution of  rotary  wing  accidents  to  this 
total  was  47  accidents  (23  of  which  were 
fatal),  resulting  in  62  fatalities,  67 
nonfatal  injuries,  and  an  over-all  air- 
craft damage  cost  of  $11,191,377. 


MF51.524.005-7016DE1G.2  Frequency  Response  of  the  Oculoves-  12/8/74 
NAMRL-1212  tibular  System  During  Yaw  Oscillation 

(AD  A009769) 

W.  Carroll  Hixson 

Abstract:  The  report  describes  the  results  of  a 

system  transfer  function  type  study  of 
the  oculoves tibular  response  to  sinusoidal 
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yaw  angular  oscillation  of  the 
head.  Ten  naval  aviator  candi- 
dates were  exposed  to  Earth- 
vertical  rotation  about  the  a 
head  axis  at  nine  different, 
octave-separated  stlaulus 
frequencies  covering  the  0.005 
to  1.28  Hz  spectrum  with  peak 
velocity  of  the  stimulus  held 
constant  at  50  deg/sec.  The 
frequency  dependence  of  the 
oculovestibular  system  was 
interpreted  in  terms  of  phase 
and  amplitude  measures  of  the 
slow  component  eye  velocity 
element  of  the  resulting  hori- 
zontal nystagmus.  Though  the 
phase  data  collected  at  the 
lower  stimulus  frequencies 
deviated  somewhat  from  those 
predicted  by  the  conventional 
second-order  model  of  cupula- 
endolymph  response,  c theo- 
retical account  for  the 
deviation  was  postulated  by 
introducing  an  adaptation  transfer 
function  as  developed  by  other 
investigators.  An  adaptation 
time  constant  of  100  sec  was 
found  to  best  fit  the  raw  phase 
data,  using  two  different  phase 
selection  criteria.  With  this 
modification  of  the  raw  phase 
data.  It  was  predicted  that 
the  lower  corner  frequency  of 
the  cupola-endolymph  system  is 
approximately  0.0085  Hz  (a  long 
time  constant  of  19  sec).  Brief 
discussion  is  presented  of  an 
unexplained  peak  in  nystagmus 
beat  frequency  at  0.16  Hz  and 
apparent  conflicts  in  the  ampli- 
tude data  at  the  higher  stimulus 
frequencies. 
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MF5 1.524. 005-7026BA1J . 1 
USAARL  74-12 
NAMRL-1202 


Abstract: 


MF51. 524 . 005-7026BA1 J . 2 

NAMRL-1205 

(AD  786370) 


Abstract: 


Major  Orientation-Error  Acci-  6/5/74 
dents  in  Regular  Army  UH-1 
Aircraft  During  Fiscal  Year 
1970:  Accident  Factors 

W.  Carroll  Hixson,  Jorma  I. 

Niven  and  Emil  Spezia 

This  report  is  the  fourth  in  a 
longitudinal  series  of  reports 
dealing  with  the  pilot 
disorientatlon/vertlgo  problem 
in  Regular  Army  UH-1  helicopter 
operations.  Individual  case 
history  data  extracted  from  the 
USAAAVS  master  aircraft  accident 
files  are  presented  on  major 
orientation-error  accidents  that 
occurred  in  UH-1  aircraft  during 
fiscal  year  1970.  Sunsnary  data 
listings  involving  a variety  of 
operational  and  pilot-related 
accident  factors  are  presented 
for  each  of  the  42  cases.  The 
listings  are  arranged  to  dis- 
tinguish between  those  factors 
and  events  present  before  takeoff, 
i.e.,  the  initial  conditions 
associated  with  a given  accident, 
and  those  which  occurred  or  were 
manifested  during  the  actual  air- 
borne phase  of  the  accident 
flight. 

Disorientation  Phenomena  in  Naval  7/29/74 
Helicopter  Pilots 

Felix  R.  Tormes,  and  Fred  E.  Guedry,Jr. 

The  incident  of  pilot  disorien- 
tation in  fixed  and  rotary  wing  air- 
craft has  been  previously  investigated, 
but  special  orientation  problems 
of  naval  helicopter  pilots  engaged  in 
operations  at  sea  and  landing  on 
moving  platforms  have  not  been 
previously  reported. 
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A questionnaire  concerning  disorien- 
tation was  answered  anonymously  and 
individually  by  104  active  naval 
helicopter  pilots.  Fifty-six  percent 
Indicated  one  or  more  episodes  of 
severe  disorientation  and  8.5  percent 
indicated  having  experienced  severe 
disorientation  five  or  more  times 
while  piloting  helicopters.  A number 
of  factors  conducive  to  disorientation 
were  identified.  Some  precipitating 
factors  appear  to  be  specific  to  oper- 
ations over  water  or  over  a moving  deck, 
although  some  of  these  may  well  have 
their  counterparts  in  special  operations 
over  land.  Other  factors  are  common 
to  land-  and  sea-based  operations  and 
some  are  common  to  fixed-wing  as  well 
as  rotary-wing  aircraft. 


A number  of  potential  countermeasures 
for  various  precipitating  factors  are 
discussed. 


MF51.524.015-0012BE7X.3  a Primate  Restraint  Chair  for  Use  in  9/11/74 


NAMRL-121 1 
(A.D.  A003948) 


Microwave  Radiation  Studies 

Vernon  R.  Reno,  John  0.  deLorge, 
George  D.  Prettyman,  Clayton  S.  Ezell 
and  Toby  A Griner 


Abstract:  A restraint  chair  has  been  developed 

fo’*  use  with  subhuman  primates  in 
microwave  research.  The  chair  is 
essentially  nonref lective , causing 
minimal  perturbation  of  the  field 
incident  on  the  restrained  animal. 

HF51.524.015-0013BE7X.6  The  Effect  of  Extremely  Low  Frequency  August  1974 
NAMRL-1195  Magnetic  Fields  on  Human  Performance: 

(AD  A005898)  A Preliminary  Study 


R.S.  Gibson  and  W.F.  Moroney 


Abstract: 


Interest  in  the  development  of  an  ex- 
tremely low  frequency  (ELF)  communi- 
cations system  for  naval  use  has 


X-, 
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resulted  in  e program  to  determine  the 
effects  of  such  fields  on  men.  This 
report  represents  pert  of  pilot  level 
effort  to  develop  e set  of  teets  end 
procedures  for  determining  whether  ELF 
fields  hsve  any  measureeble  effects  on 
human  memory  and  psychomotor  functions. 

Four  tests  were  used  to  measure  per- 
formance before*  during*  and  after  a 
24-hour  exposure  to  a low  intensity 
magnetic  field  of  10  - ^Wb/m2  at  45  Hz. 

The  tests  used  were:  the  Response 

Analysis  Tester  (RATER)*  the  simplified 
electronic  tracking  apparatus  (SETA)* 
the  Wilkinson  Adding  Task*  and  the 
Minnesota  Rate  of  Manipulation  Test 
(ROM).  The  results  were  analyzed  at 
three  levels:  (1)  a gross  analysis 

by  test  type  comparing  the  performance 
measures  obtained  before*  during*  and 
after  ELF  exposure;  (2)  a micro 
analysis  of  the  sees ion-by-session  per- 
formance changes  for  each  of  the  tests; 

(3)  a test  session  by  test  session 
analysis  of  performance  for  each  of  the 
experimental  subjects. 

None  of  the  test  revealed  significant 
performance  decrements  under  the  gross 
analytical  conditions.  The  Wilkinson 
Adding  Task  uncovered  significant  per- 
formance decrements  during  the  second 
of  two  testing  sessions  while  being  ex- 
posed to  the  ELF  magnetic  field.  One 
of  the  RATER  conditions  exhibited  a 
significant  Improvement  in  performance. 

One  subject  had  a significantly  bad 
session  in  which  his  performance 
declined  on  6 out  of  7 measures;  however* 
this  performance  appeared  to  be  unrelated 
to  other  psychological  or  physiological 
data. 

In  view  of  the  large  number  of  statistical 
analyses  performed  on  a limited  amount  of 
data,  the  few  significant  performance 
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decrements  must  be  Interpreted  with 
extreme  caution.  They  Identify 
techniques  to  be  replicated  In  future 
research  and  nothing  more.  Individual 
differences  In  test  performances  were 
large,  any  effects  due  to  the  exposure 
to  ELF  magnetic  fields  were  small;  con- 
sequently, special  consideration  should 
be  given  to  the  possibility  of  using  an 
exposure-reexposure  experimental  de- 
sign in  any  future  experiments. 


MF51 . 524 . 015-0013BE7X. 7 Search  for  Effects  of  45  Hz  Magnetic  1/15/75 
NAMRL-1197  Fields  on  Liver  Triglycerides  In 

(AD  A007514)  Mice 

D.  E.  Belscher  and  R.  J.  Brehl 


Abstract:  Extremely  low  frequency  electromagnetic 

fields  play  a considerable  role  In 
military  and  civilian  use  of  electric 
power  and  In  communication  systems.  The 
present  study  is  part  of  a series  of 
investigations  conducted  at  NAMRL  to 
examine  biological  effects  of  such  fields. 

Liver  triglycerides  in  mice  exposed  to 
a 45  Hz  magnetic  field  for  24  hours  were 
not  significantly  different  from  control 
values.  Ho  differences  in  body  weight, 
liver  weight  or  liver  water  content  were 
detected  either. 


MF5 1.524.0 15-00 14BX7X. 4 A Psychobiologlcal  Study  of  Rhesus  5/16/74 
NAMRL-1203  Monkeys  Exposed  to  Extremely  Low 

(AD  A000078)  Frequency-Low  Intensity  Magnetic 

Fields 


John  de  Lorge 

Abstract:  Four  rhesus  monkeys  were  exposed  to 

magnetic  fields  between  8.2  and  9.3 
x 10"4  T alternating  at  45  Hz  and  15  Hz 
in  a series  of  four  studies.  Associated 
electric  fields  were  minimal.  The 
monkeys  displayed  no  reliable  changes  in 
performance  analogous  to  timing  behavior, 
nor  were  there  indications  that  the 
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NAMRL-1204 

(AD  786288) 


Abstract : 


actuals  could  detect  the  fields.  No 
consistent  hematological  changes  vere 
found  to  relate  to  the  fields. 

Elicitation  of  Vestibular  Side  effects  7/29/75 
by  Regional  Vibration  of  the  Bead 

Janes  R.  Lackner  and  Ashton  Grayhlel 

Vestibular  side  effects  Including 
visual  and  postural  illusions, 
nystagmus,  and  notion  sickness  vere 
elicited  using  a vibrator  (held 
either  by  the  subject  or  experi- 
menter) applied  to  different  regions 
of  the  head.  Although  a Conner  daily 
available  vibrator  (60  Hz,  120 
pulses/sec)  can  elicit  side  effects. 

Its  use  was  enhanced  by  varying  the 
vibration  frequency  and  optimizing 
the  stimulus  conditions  for  per- 
ception of  Illusions  and  elicitation 
of  motion  sickness.  Both  horizontal 
and  vertical  nystagmus  were  elicited, 
the  latter  inconsistently.  A strong 
apparent  movement  (and  displacement) 
of  a dimly  lighted  target  that  re- 
sembled the  oculogyral  Illusion  and 
apparent  self-motion  vere  consistently 
elicited.  Motion  sickness  was  readily 
elicited  in  some  subjects  but  in  other 
subjects  even  stimulation  during 
rotation  failed,  although  the  period 
of  stimulation  was  brief.  The  findings 
indicate  that  the  use  of  vibratory 
stimulation  should  be  exploited  to 
determine  whether,  in  addition  to 
its  use  in  the  laboratory  as  a 
research  device,  it  has  a place  in 
the  clinic  as  a means  of  evaluating 
canalicular  function. 


M4305 . 08-3012DAD1 . 1 
USAARL  75-7 
NAMRL-1210 
(AD  A004963) 


The  Brief  Vestibular  Disorientation 
Test  as  an  Assessment  Tool  for 
Non-Pilot  Aviation  Personnel 


10/16/74 


Rosalie  K.  Ambler  and  Fred  E.  Guedry,  Jr. 
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Abstract:  Past  rassarch  has  demonstrated  the 

value  of  the  Brief  Vestibular  Disorien- 
tation Test  (BVDT)  as  a screening  tool 
for  student  pilots.  This  study  Is 
concerned  with  the  extension  of  this 
technique  for  use  in  assessing  the 
potential  Naval  Flight  Officer  (NFO) . 


The  rater  BVDT  procedure  was  used 
here,  and  in  addition,  a performance 
task  involving  a short-term  memory 
task  in  the  auditory  mode  vas  intro- 
duced in  order  to  measure  performance 
decrement.  Representative  groups 
of  entering  NFO  students  were  first 
administered  the  performance  task 
under  the  exact  conditions  of  the 
previous  BVDT  procedure,  but  without 
rotation.  After  a 2-minute  rest 
period,  the  procedure  vas  repeated 
with  rotation.  Observer  assessments 
were  made  during  thla  rotation 
sequence.  The  results  Indicate 
that  those  students  who  later  failed 
NFO  training  exhibited  greater 
performance  decrement  under  rotary 
conditions  as  compared  to  static 
than  did  successful  students.  Rater- 
type  BVDT  scores  also  indicated 
slightly  greater  sensitivity  (.07 
level  of  significance)  to  the  vestibular 
stimulus  for  the  failures  than  for  the 
successes.  It  vas  concluded  that 
this  technique  is  of  value  in  screening 
NFO’s. 


NASA  T-43310G  Criteria  for  Personal  Dosimetry  in  9/16/74 

NAMKL-1208  Mixed  Radiation  Fields  in  Space 

(AD  A001026) 

Hermann  J.  Schaefer 

Abstract:  As  manned  space  missions  are  becoming 

routine  operations,  the  complex  arsenal 
of  Instruments  for  personal  radiation 
monitoring  ought  to  be  simplified.  The 
necessary  compromises  concerning  accuracy 
and  completeness  of  record  should  be 
carefully  evaluated.  The  report  analyzes 
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| the  doslmetrically  relevant  parameters 

) of  th<!  three  main  contributions  to  the 

astronaut* s radiation  exposure  In  space: 
trapped  protons , tissue  disintegration 
stars,  and  neutrons.  It  Is  shown  that 
Interference  and  superposition  effects 
from  different  components  impose  certain 
principal  limitations  on  resolution, 
i Possible  ways  and  means  for  a system  of 

restricted  dosimetry  which  would  record 
only  certain  parameters  and  establish 
the  total  dose  equivalent  from  known 
characteristics  of  the  radiation  field 
are  discussed. 


NASA  W-13280  Mlcrodoslaetrlc  Structure  of  HZE  Parti-  4/8/75 

NAMRL-1214  da  Tracks  in  Tissue 

(AD  AO 10220) 

Hermann  J.  Schaefer 


Abstract:  Heavy  nuclei  of  the  primary  galactic 

radiation  in  space  (HZE  particles)  can 
have  the  same  Linear  Energy  Transfer 
(LET)  yet  greatly  different  lateral 
distribution  patterns  of  the  energy  in 
the  microstructure  of  tissue.  Track 
structure  thus  presents  Itself  as  a 
new  dosimetric  parameter  for  HZE 
particles  which  is  at  present  Incompletely 
understood  in  its  radiobiological 
significance.  While  the  microscopic 
image  of  a particle  track  in  nuclear 
emulsion  conveys  some  Information  on  track 
structure,  a complete  analysis  has  to  rely 
on  theory.  The  theory  of  track  structure 
distinguishes  two  regions:  core  and 

penumbra.  The  core  is  a narrow  region 
with  a radius  far  below  1 micron  in  tissue 
where  energy  deposition  occurs  mainly 
through  excitations  and  collective  oscil- 
lations of  electrons.  Energy  density  In 
the  core  is  enormous  accounting  for  slightly 
more  than  half  the  total  LET.  The  penumbra 
surrounding  the  core  extends  laterally 
several  to  many  microns  depending  on  the 
energy  of  the  primary.  Energy  density  in 
the  penumbra  decreases  steeply  with  the 
square  of  increasing  radius.  The  relation- 
ships are  Illustrated  with  nuclear  emulsion 
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Special  Reports 

MR041.01.01-0133D1DX  Hyperbaric-Hypobaric  Interactions  November  1974 

NAMRL  74-1  As  They  Relate  To  Compressed  Air 

(AD  A003073)  Diving  And  Aviation:  Canine  Ex- 

periment 

James  L.  Kupper,  Walter  P.  Trevethan, 
and  Richard  J.  Brown 

Abstract:  To  confirm  or  refute  the  existing 

regulation  requiring  a 24  hour 
interval  between  diving  and  flying, 
dogs  were  exposed  to  increased 
ambient  pressures  equivalent  to 
water  depths  encountered  in  normal 
professional  and  recreational  diving. 

The  animals  were  subsequently  exposed 
to  reduced  pressures  comparable  to 
those  experienced  by  naval  aircrew 
members.  Various  times  between 
hyperbaric  and  hypobaric  episodes 
were  evaluated.  The  experimental 
animals  were  examined  using  the 
following  methods:  (1)  Clinical  signs; 

(2)  clinico-pathologic  determinations; 

(3)  pulmonary  interstitial  fluid 
volume;  (4)  gross  pathology;  and  (5) 
light  microscopy.  Evidence  of  decom- 
pression sickness  was  found.  Insofar 
as  the  findings  may  apply  to  man,  a 
period  of  greater  than  12  hours  should 
elapse  between  diving  and  flying.  An 
experimental  animal  species  more  closely 
related  to  man  is  being  examined  in 
larger  numbers  to  precisely  define  the 
safe  interval. 


i 


* 

f 


15 


, ihLiLUt/tya  fitiAn'ili't'iiV 


*«•-. — * 


■•'swKiir-TTO!^*: 


NAMRL  Reports  Listed  In  Previous  Bibliography 
That  Have  Subsequently  Been  Published 
In  Journals 


NAMRL-1154  Miller,  E.F.  IX,  and  Graybiel,  A.,  Hunan  Ocular  Counter- 
rolling  Measured  During  Eight  Hours  of  Sustained  Body 
Tilt.  Minerva  Otorinolaringologlca  24,  N-4j 247-252, 

1974. 


NAMRL- 1156  Miller,  E.F.  II,  Pulic,  J.L.,  Wilcox,  J.G.,  and  Graybiel, 

A.,  Specific  Losses  of  Vestibular  Function  In  Man  Following 
Unilateral  Section  of  One  or  All  Components  of  the  Eighth 
Cranial  Nerve,  Ann.  Otol;  Rhino  and  Laryng.83:  525-536, 
1974. 


NAMRL-1168  Miller,  E.F. II,  and  Graybiel,  A.,  Thresholds  for  the 

Perception  of  Angular  Acceleration  as  Indicated  by  the 
Oculogyral  Illusion.  Perception  and  Psychophysics  71(3): 
329-332,  1975. 

NAMRL-1190  Robertson,  R.M.,  and  Williams,  C.E.,  The  Effect  of  Noise 
Exposure  During  Primary  Flight  Training  on  the  Con- 
ventional and  High  Frequency  Hearing  of  Naval  Aviation 
Officer  Candidates.  Aviation  Space  Environment  Medicine 
46:717-724,  1975. 


I. 


NAMRL  Reports  Listed  In  This  Bibliography 
That  Have  Also  Been  Published 
in  Journals 


I 


I 

I 

1; 

I 


* 


I 


i 


NAMRL- 1204  Lackner,  J.R. , and  Grayblel,  A.,  Elicitation  of  Vestib' 
ular  Side  Effects  by  Regional  Vibration  of  the  Heed. 
Aerospace  Med.  45(11) : 1267-1272,  1974. 

NAMRL- 1205  Tonnes,  F.R.,  and  Guedry,  F.E.,  Disorientation  Phenom- 
ena in  Naval  Helicopter  Pilots.  Aviation,  Space  and 
Environment  Medicine  46(4)  i 387-393,  1975. 


I 


(' 


I 17 

I 

I 


(■ 

f 


l 


OPEN  LITERATURE  PUBLICATIONS  BY  STAFF  MEMBERS 

Beischer,  D.E.,  and  Reno,  V.R.,  Microwave  Reflection  and  Diffraction 
by  Man.  Proc.  International  Symposium  on  Biological  Effects 
and  Health  Hazards  of  Microwave  Radiation,  Polish  Medical 
Publishers,  Warsaw,  Poland:  254-259,  1974. 

Beischer,  D.E.,  and  Reno,  V.R. , Microwave  Energy  Distribution  Measure- 
ments In  Proximity  to  Man  and  their  Practical  Application. 

Proc.  N.Y.  Acad.  Sci. , Symp.  on  the  Biological  Effects  of  Non- 
Ionizing  Radiation,  New  York:  473-480.  1974. 

Brown,  R.J.,  Smith,  A.W. , Keyes,  M.C.,  Trevethan,  W.P.,  and  Kupper, 

J.L.,  Lesions  Associated  with  Fatal  Hookworm  Infections  in  the 
Northern  Fur  Seal.  JAVMA  165:804-805,  1974. 

deLorge,  John,  and  Marr,  M.  Jackson;  Operant  Methods  Assessing  the 
Effects  of  ELF  Electromagnetic  Fields.  ELF  and  VLF  Electro- 
magnetic Field  Effects.  Plenum  Publishing  Corp.:  145-175,  1974. 

Ewing,  C.L. , and  Thomas,  D.J.;  Bioengineering  Aspects  of  Spinal  Injury 
in  OV-1  (Mohawk)  Aircraft,  AGARD  Conference  Proceedings  No.  134: 
A2-1  - 9,  February  1974. 

Graybiel,  A.,  Measurement  of  Otolith  Function  in  Man.  In:  Kornhuber,  H.H. 
(Ed.),  Handbook  of  Sensory  Physiology,  Vol.  VI/ 2.  Springer-Verlag 
Berlin,  1974,  Pp.  233-266.  (Republished  with  some  additions  from 
"Otolith  Function  and  Human  Performance"  in  Adv.  Oto-Rhlno-Laryng, 
Vol.  20:  435-591,  Basel:Karger,  1973.) 

Graybiel,  A.,  Miller,  E.F.  II,  and  Homick,  J.L.,  Individual  Differences 
in  Susceptibility  to  Motion  Sickness  Among  Sky lab  Astronauts. 

Acta  Astronautica  Vol.  2:  155-174,  1975. 

Graybiel,  A.,  Motion  Sickness.  Monograph  in  Encyclopedia  Britannica, 

15th  Edition:  555-556,  1974. 

Graybiel,  A.,  Vestibular  Mechanisms  Underlying  Certain  Problems  in  a 

Rotating  Spacecraft.  Fi*th  Symposium  on  The  Role  of  the  Vestib- 
ular Organs  in  Space  Exploration.  NASA  SP-314,  Washington,  D.C. , 
U.S.  Government  Printing  Office:  35-39,  1973. 

Grissett,  J.D. , Reducing  the  Electric  Field  in  Coil  Systems  Used  For 
Environmental  Research.  IEEE  Transactions  Biomedical  Engi- 
neering, Volume  BME-22,  Number  3,  May  1975. 


18 


llj'vl\l‘jiT/Jl‘li  ■ n - • I f i m, 


— -I..  ''•“•‘'iifMliiMMiYitil'iilirli 


Guedry,  F.E.,  Psychophysics  of  Vestibular  Sensation.  Handbook  of 
Sensory  Physiology,  Vol.  VI/2,  H.H.  Kornhuber,  (Ed)  New 
Tork/Heldleberg/Berlin:  Springer-Verlog : 3-154,  1974. 

Guedry,  F.E.,  Comments  on  Deutsche  Forschungsgemunshaft  Symposium 
on  "Mechanisms  of  Spatial  Perception  and  Orientation  as  Re- 
lated to  Gravity."  Sonderdruck  aus  "Fortschrltte  der 
Zoologle"  Band  23,  Heft  1,  Seiten  285-288,  Stuttgart:  Gustav 
Fischer  Lerlag,  1975. 

Guedry,  F.E.,  and  O'Leary,  T.J.,  Recommendation  for  a Familiarisation 
Device  to  Demonstrate  Disorientation.  In  AGARD  Working  Group 
Report,  AGARD-R-625,  Annex  E.  London:  Technical  Editing  and 
Reproduction  Ltd.,  (A.J.  Benson,  Ed.),  November  1974. 

Guedry,  F E. , and  Ambler,  R.K.,  Assessment  of  Reactions  to  Vestibular 
Disorientation  Stress  for  Purposes  of  Aircrew  Selection. 
AGARD-CP-109 . Technical  Editing  and  Reproduction  LTD,  London, 
1973. 

Ring,  A.I.,  Prasad,  P.,  and  Ewing,  C.L. , Mechanisms  of  Spinal  Injury 
due  to  Caudocephalad  Acceleration.  Symposium  on  the  Lumbar 
Spine,  19-21  June  1974,  Montreal,  Canada,  Published  In  The 
Orthopedic  Clinics  of  North  America  Vol.  6,  No.  1,  January  1975. 


Lackner,  James  R. , and  Grayblel,  A.,  Elicitation  of  Vestibular  Side 

Effects  by  Regional  Vibration  of  the  Head.  Aerospace  Med.  45: 
1267-1272,  1974. 

Mlchaelson,  S.M. , Houk,  W.M. , Lebda,  N.A. , Lu,  S. , and  Maglln,  R. , 
Biochemical  and  Neuroendocrine  Aspects  of  Exposure  to  Micro- 
waves.  Proc.  N.Y.  Acad.  Sci.  Symp.  on  the  Biological  Effects 
of  Non-Ionlzlng  Radiation,  New  York:  21-45,  1974. 

Patterson,  John  L.,  Jr.,  and  Grayblel,  A.,  Acceleration,  Gravity  and 
Weightlessness.  Chapter  6.  In:  Slonlm,N.  Balfour  (Ed.), 
Environmental  Physiology.  St.  Louis,  Missouri:  The  C.V.  Mosby 
Company,  1974. 

Prasad,  P. , King,  A. I.,  and  Ewing,  C.L.,  The  Role  of  Articular  Facets 
During  -K»z  Acceleration.  Journal  of  Applied  Mechanics:  321- 
322,  June  1974. 

Robertson,  R.M. , Lewis,  J.A.,  Maxwell,  D.W.,  and  Williams,  C.E.,  On 
Determining  Noise  Exposures  of  Selected  Aircraft  Carrier 
Personnel.  Proceedings  of  Eighth  International  Congress  on 
Acoustics:  201,  London,  1974. 


aA;, 


i rtiaM 


' V,W* /*r\> TQ7TrF.e?+S'-'?T*V?, f arr^rrir,-^ T>  ’>»"■•  i>fFprr^r7frz in  »r-TT' KJWj 


) 


i 


i 

i 


AUTHOR  INDEX 


Ambler,  R.K.  - 1,  11,  19 

Belscher,  D.E.  - 10,  18 
Brehl,  R.J.  - 10 
Brown,  R.J.  - 15,  18 

Collins,  W.E.  - 3 

deLorge,  J.  - 8,  10,  18 

Ewing,  C.L.  - 18,  19 
Ezell,  C.S.  - 8 

Cibson,  R.S.  - 8 
Gilson,  R.D.  >3 

Grayblel , A.  - 3,  11,  16,  17,  18,  19 
Greene,  J.W.  - 20 
Grlner,  T.  A.  - 8 
Grissett,  J.D.  - 18 
Guedry,  F.E.  Jr.  - 2,  3,  7,  11, 

Hixson,  W.C.  - 5,  7 
Hoche,  J.P.  - 3 
Hotnlck,  J.L.  - 18 
Houk,  W.M.  - 19 

Keyes,  M.C.  - 18 
King,  A. I.  - 19 
Knepton,  James  - 3 
Kupper,  J.L.  - 15,  18 

Lackner,  J.R.  - 11,  17,  19 
Lebda,  N.A.  - 19 
Lewis,  J. A,  - 19 
Lu,  S.  - 19 

Maglin,  R.  - 19 
Marr,  H.J.  - 18 
Maxwell,  D.W.  - 19 
Michaelson,  S.M.  - 1.9 
Miller,  E.F.  II  - 16,  18 
Moore,  H.J.  - 2 
Moroney,  W.F.  - 8 
Mosko,  J.D.  - 20 


Niven,  J.T.  - 7 

O'Leary,  T.J.  - 19 

Patterson,  J.L.  Jr.  - 19 
Perkins,  G.F.  - 3 
Prasad,  P.  - 19 
Prettymx^,  G.D.  - 8 
Pulic,  J.  „ - 16 

Reno,  V.R.  - 8,  18 
Robertson,  R.M.  - 16,  19 

Schaefer,  H.J.  - 12,  13,  20 
Schroeder,  D.J.  - 3 
Shannon,  R.H.  - 20 
Smith,  A.W.  - 18 
Smith,  M.J.  - 1 
Spezia,  Emil  - 5,  7 

17,  19 

Thomas,  D.J.  - IS 
Tormes,  F.R.  - 7,  17 
Trevethan,  W.P.  - 15,  18 

Wilcox,  J.G.  - 16 
Williams,  C.E.  - 16  19,  20 

Wood,  C.D.  - 3 


